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ABSTRACT 
 
In this study the fouling occurring during batch nanofiltration processing for separating 
phenolic compounds from clear apple juice concentrate was characterised and modelled using 
various operating parameters. Polysulphone SelRO® spiral wound membranes with a 
molecular weight cut-off (MWCO) of 1kDa and 0.25kDa were used on a pilot laboratory 
scale rig. The retention of various compounds including total and individual phenolics, certain 
types of sugars, soluble fibre and proteins were determined analytically. The effects of 
temperature (20, 30, 40, & 50°C), pH (2, 3, 4, & 5), transmembrane pressure (5, 10, 15, & 20 
bar) and feed concentration (5, 10, 15, 20 °Brix) on permeate flux, fouling and membrane 
performance were determined. Different types of fouling mechanisms, including reversible 
and irreversible concentration polarisation, cake formation, pore blocking or a combination of 
the aforementioned were investigated. Fouling is detected by a decrease in permeate flux with 
time. The trends in fouling rates are compared to prediction of available fouling models and 
the fouling mechanism was discussed. It was found that reversible concentration polarisation 
was the dominant factor and cake formation to be the main irreversible type of fouling. 
Irreversible fouling was greater at higher pressures and feed concentration but was reduced at 
higher temperatures. Furthermore, performing diafiltration increased the permeate flux 
remarkably by reducing the concentration polarisation effect. 
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